Background. Tyrosine kinase inhibitors (TKIs) targeting the epidermal growth factor receptor (EGFR) have been evaluated in patients with metastatic and advanced non-small cell lung cancer (NSCLC).The U.S. Food and Drug Administration initially granted accelerated approval to gefitinib but subsequently rescinded the authorization. Erlotinib and afatinib are similar compounds approved for the treatment of metastatic NSCLC. The objective of this study was to compare the efficacy and toxicity of erlotinib, gefitinib, and afatinib in NSCLC. Methods. We tabulated efficacy variables including overall response rate (ORR), progression-free survival (PFS), and overall survival (OS) and quantitated toxicities and rates of dose reductions and discontinuation. Summary odds ratios were calculated using random and fixed-effects models. An odds ratio was the summary measure used for pooling of studies. Results. We examined 28 studies including three randomized trials with afatinib. Clinical toxicities, including pruritus, rash, anorexia, diarrhea, nausea, fatigue, mucositis, paronychia, and anemia, were similar between erlotinib and gefitinib, although some statistical differences were observed. Afatinib treatment resulted in more diarrhea, rash, and paronychia compared with erlotinib and gefitinib. Regarding efficacy, similar outcomes were recorded for ORR, PFS, or OS in the total population and in specific subgroups of patients between erlotinib and gefitinib. All three TKIs demonstrated higher ORRs in first line in tumors harboring EGFR mutations. Conclusion. Gefitinib has similar activity and toxicity compared with erlotinib and offers a valuable alternative to patients with NSCLC. Afatinib has similar efficacy compared with erlotinib and gefitinib in first-line treatment of tumors harboring EGFR mutations but may be associated with more toxicity, although further studies are needed. Gefitinib deserves consideration for U.S. marketing as a primary treatment for EGFR-mutant NSCLC. The Oncologist 2015;20:400-410 Implications for Practice: EGFR tyrosine kinase inhibitors are valuable agents for a subset of patients with non-small cell lung cancer (NSCLC). We demonstrated that erlotinib and gefitinib have similar activity in patients with NSCLC and similar toxicity profiles, with a suggestion of better tolerability for gefitinib.The analysis suggests that gefitinib provides a valuable alternative for the treatment of NSCLC for the same indications as erlotinib and afatinib.
INTRODUCTION
The American Cancer Society estimates that in 2014 in the U.S., 224,210 persons will be diagnosed with lung cancer and 159,260 will die of this disease [1] . The overall 5-year survival rate measured by the Surveillance, Epidemiology, and End Results (SEER) program in the U.S. is 16.8% [2] . Treatment for non-small cell lung cancer (NSCLC), the most common histological subtype, is based on staging and usually consists of surgery, radiation, platinum-based chemotherapy, and, in selected patients, tyrosine kinase inhibitors (TKIs) targeting the epidermal growth factor receptor (EGFR) [3] [4] [5] . The latter were initially examined in all patients but eventually were developed for patients whose tumors harbored specific mutations in the receptor [6] [7] [8] [9] [10] .
Gefitinib (Iressa; AstraZeneca, London, U.K., http://www. astrazeneca.com) was the first oral epidermal growth factor receptor (EGFR) TKI approved in the U.S. In May 2003, gefitinib was granted accelerated approval by the U.S. Food and Drug Administration (FDA) on the basis of the response rate observed in 142 patients with NSCLC whose tumors were considered refractory to both docetaxel and a platinum agent [11] . Following this approval, a larger phase III trial designated Iressa Survival Evaluation in Lung Cancer (ISEL) was undertaken [12] . Requested by the FDA as a postmarketing trial, the study randomized 1,129 patients refractory or intolerant to the last chemotherapy to best supportive care plus either gefitinib or placebo. Unfortunately, the trial was begun prior to the emergence of studies, discussed in this review, showing excellent responses in NSCLC harboring mutant EGFRs and was completed 4 years later, when it was clear that EGFR status determined response. The data showed a statistically significant improvement in overall response rate (ORR), but gefitinib failed to prolong the median overall survival (OS) of the study population (5.6 vs. 5.1 months for gefitinib and placebo, respectively; hazard ratio [HR]: 0.89; p 5 .11]. Although prospective subgroup analyses suggested survival benefits in patients of Asian origin and in those who never smoked, gefitinib did not prolong the OS of patients with adenocarcinoma, which was emerging at that time as a subset more likely to benefit from TKIs targeting EGFR [12] . Consequently, in June 2005, the FDA rescinded gefitinib's approval, limiting its availability under the Iressa Access Program to patients benefiting from gefitinib and enrolled in clinical trials approved by an institutional review board prior to June 17, 2005 [13] . In second-line treatment, gefitinib had also been compared with docetaxel in a noninferiority trial (INTEREST) in which gefitinib met predefined noninferiority criteria, with median OS values of 7.6 and 8.0 months for gefitinib and docetaxel, respectively (HR: 1.02; p 5 .62) [14] . Unfortunately, as discussed in this review, the importance of sensitizing EGFR mutations had not yet become apparent-a fact that, in retrospect, helps explain this outcome.
Erlotinib, the second EGFR TKI evaluated in NSCLC, was approved by the FDA in November 2004 based on results of the BR.21 trial conducted by the National Cancer Institute of Canada Clinical Trials Group [15, 16] . In this study, patients with advanced NSCLC were randomized to erlotinib or placebo in second-or third-line treatment. Median overall survival was 6.7 and 4.7 months for erlotinib and placebo, respectively (HR: 0.70; p , .001). Indications for erlotinib in NSCLC were subsequently extended in 2010 based on the SATURN trial, which demonstrated improved survival in patients receiving maintenance erlotinib after induction chemotherapy [17] . Consequently, in the U.S., erlotinib is currently approved as maintenance therapy of locally advanced or metastatic NSCLC in patients whose disease has not progressed after platinum-based induction chemotherapy and as a single agent in second or third line after failure of a prior platinum-based chemotherapy [18] .
In 2004, two landmark publications reported somatic mutations in EGFR that predicted sensitivity and response to gefitinib [19, 20] . Subsequently, similar mutations were identified as important in the response of tumors to erlotinib, leading to the emergence of a paradigm in which the patients most likely to benefit from these therapies are those whose tumors harbor activating EGFR mutations. The presence of these mutations was reportedly increased in specific NSCLC populations, including women, patients of Asian origin, and patients without a history of smoking. Importantly, retrospective analyses had identified these subgroups as those most likely to benefit from gefitinib and erlotinib [12, 16, 21, 22] . In comparison, tumors lacking these mutations responded poorly or not at all and had marginal benefits at best in subset analyses.
Based on these findings, gefitinib was tested in specific patient populations. The phase III IPASS trial compared gefitinib with doublet chemotherapy in the first-line setting and found longer progression-free survival (PFS) with gefitinib, especially in the 60% of patients whose tumors harbored EGFR mutations (p , .001; HR: 0.48) [7] . Interestingly, in the subgroup without mutations, PFS was shorter with gefitinib than with chemotherapy (p , .001; HR: 2.85). Following the IPASS trial, four additional phase III trials compared a platinum doublet with gefitinib or erlotinib in patients whose tumors harbored EGRF mutations. All demonstrated longer PFS values in patients receiving the TKI, with PFS values of 10.8 and 9.8 months in two trials conducted in Japan using gefitinib and 9.7 and 13.1 months in a European and a Chinese study, respectively, using erlotinib [23] [24] [25] [26] .
Although notapproved in the U.S., gefitinib was approved in 36 countries by 2005. In Asia, gefitinib was approved in 2005 for second-and third-line therapy.The European Medicines Agency (EMA) approved gefitinib in 2009 for use in locally advanced or metastatic NSCLC with activating EGFR mutations. Erlotinib received FDA approval for this last indication in 2013. At the present time in 2015, gefitinib is approved in 66 countries.
In July and September 2013, the FDA and then the EMA approved afatinib, an irreversible inhibitor of EGFR, HER2, and HER4, for the treatment of NSCLC harboring exon 19 deletions or exon 21 (L858R) mutations.The results of LUX-3, a phase III trial that compared afatinib with chemotherapy in the first-line setting, provided support for approval [27] . Envisioned as an agent that would circumvent resistance to the reversible EGFR inhibitors, principally in tumors with acquired T790M mutations, afatinib has also been evaluated in first-line settings. Although it has been argued that "the benefit compared with existing reversible EGFR TKIs is likely to be slight, if there is one at all" [28], final conclusions regarding afatinib will be easier to reach when additional data are available. Ongoing trials (NCT01466660; NCT01523587) comparing afatinib with gefitinib or erlotinib will likely provide answers as to which drug is better or whether they are similar and, equally important, will better examine the relative toxicities.
In this paper, we reviewed published data amassed worldwide for both erlotinib and gefitinib, together with three randomized studies published with afatinib, to compare their toxicity and efficacy. Although others have previously compared erlotinib and gefitinib, the emphasis has been on efficacy, often in specific subsets and frequently looking at publications that reported data gathered retrospectively [26, [29] [30] [31] [32] [33] [34] [35] . We wanted to examine subsets in greater detail, to confine the analysis to prospectively randomized clinical trials, and, most important, to query tolerability more thoroughly. No previous meta-analysis or extensive review has, for example, examined grade 1-2 toxicity. For oral agents administered daily and that are proposed as maintenance therapies, grade 1-2 toxicities are very important, driving tolerability and quality of life. Surprisingly, even grade 3-4 adverse events (AEs) have been largely ignored because the emphasis has been on efficacy. We concluded that gefitinib and erlotinib have comparable tolerability and clinical activity and that gefitinib offers a valuable treatment alternative. The role of afatinib remains to be better defined, and its advantage, if any, still must be demonstrated.
METHODS

Data Sources and Selection of the Studies
Identification of relevant studies was performed by manually searching the following databases: PubMed, Web of Science, Scopus, Embase, Cochrane Library, CINAHL Plus, Institute of Electrical and Electronics Engineers conference proceedings, and OAIster. Articles published between January 2003 and December 2012 were screened with the following search terms: lung AND (neoplasms OR cancer OR malignancy) AND (erlotinib OR gefitinib) AND (controlled AND clinical trial). We selected all randomized studies of erlotinib or gefitinib as treatment of advanced or metastatic stage IIIB or IV NSCLC according to the sixth American Joint Committee on Cancer classification.The following study selection criteria were used: phase II and phase III randomized studies of erlotinib or gefitinib in which the treatmentarm receiving the EGFR TKI had .40 patients; the primary endpoint was PFS or OS; the total and grade 3-4 toxicities were reported; and the control arm did not receive erlotinib, gefitinib, or any other TKI. We also included in the analysis three published randomized trials of afatinib in metastatic NSCLC. A formal systematic search for this drug was not done; the studies published with afatinib in NSCLC are well known and were published in the past 3 years [27, 36, 37] .
Data Extraction and Clinical Endpoints
All trials were independently reviewed by two of the study authors (M.B., E.E.M.). For each trial that met inclusion criteria, the following data were abstracted: first author's last name; publication year; phase of the trial; sample size; experimental and control-arm treatment; ethnicity of the study population (Asian or non-Asian); participant age and sex, histology, and EGFR mutation; ORR including partial and complete responses as percentages; and PFS and OS HRs with corresponding 95% confidence intervals (CIs), as available. For measures of tolerability, we recorded the rates of treatment discontinuation and dose reduction. For measures of toxicity, we extracted AEs, including AE leading to death and an additional 13 AEs for which we tabulated the total, and grade 1-4 toxicities including dry skin, pruritus, rash acne, anorexia, diarrhea, nausea, vomiting, fatigue, interstitial lung disease (ILD), anemia, transaminitis, paronychia, and stomatitis. We summed grade 1-2 and grade 3-4 AEs. Each entry in the data set consisted of an experimental arm alone, in cases for which there was no control arm, or compared with a control arm. Only entries with data in both control and experimental arms were used in meta-analyses. If there was more than one experimental or control arm in a randomized study, each unique combination of experimental and control arms was entered separately.
Statistical Analysis
Fixed-and random-effects meta-analyses using inverse variance weighting for pooling and an odds ratio (OR) as the summary measure were done for AE and ORR data using event counts and total sample size in each arm as input and for OS and PFS data using log-HR and SE as input. Metaanalyses were stratified by experimental-arm treatment (erlotinib 150 mg, gefitinib 250 mg, and afatinib 50 mg [36] and 40 mg [27, 37] ). AE meta-analyses were done separately for each combination of AE and grade (grades 1-2 and 3-4). To address zero cell counts in the AE and ORR outcomes, an increment of 0.5 was added to each cell frequency of all studies, regardless of cells with counts of zero. AE and ORR data reported as ,1% were assigned a value of 0.5%, whereas data reported as ,3% were assigned a value of 2.5%. Response counts were calculated as response rate times the number of patients receiving the therapy, and AE counts were calculated as percentage of AE times the number of patients receiving the therapy. Because studies do not report the SE accompanying a hazard ratio, the errors needed for respective effect sizes in the OS and PFS outcomes (ln[HR]) were determined from the HR CI, from which the SE was calculated as (ln[UCI] 2 ln[LCI]) 3 3.92 for 95% CI and (ln[UCI] 2 ln[LCI]) / 3.29 for 90% CI where UCI is the upper confidence interval and LCI is the lower confidence interval. Statistical heterogeneity was determined by the chi-square test. Tests for funnel plot asymmetry were performed only if the number of studies was $10. In the score method, which was used to test funnel plot asymmetry, the test statistic is based on a weighted linear regression that uses efficient score and score variance. All meta-analyses and forest plots, annotated with heterogeneity information, were generated using R statistical software (R version 2.15.3; R Foundation for Statistical Computing, Vienna, Austria, http://www.r-project.org) and the R packages meta [38] and metafor [39] .
Distribution comparisons between studies of erlotinib 150 mg and gefitinib 250 mg were done using a two-sided Wilcoxon test for the proportion of events among control arms (for each combination of AE and grade) and for median OS and PFS in experimental arms within the overall data set and the following study subpopulations: nonselected monotherapy first line, maintenance or consolidation with either gefitinib or erlotinib in first line, monotherapy second line, mutation positive EGFR and elderly populations. These analyses and the accompanying graphics were generated using R statistical software.
Data Synthesis and Assessment of Study Quality and Bias
Two study authors (M.B.,T.F.) assessed trials meeting inclusion criteria for quality and bias. Disagreements between authors with respect to quality or bias scores were resolved by consensus. Jadad scale criteria were applied to assess for quality.
RESULTS
Literature Search and Selection of Trials
The database search yielded 280 publications, which were curated as detailed above. After the selection process and ©AlphaMed Press 2015
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Comparability of Gefitinib and Erlotinib for NSCLC CME application of our eligibility criteria, 28 erlotinib and gefitinib studies were subjected to meta-analysis (PRISMA flow diagram is shown in supplemental online Fig. 1 ). As noted, the formal literature search did not include the afatinib studies.
Quality of the Studies and Publication Bias
All 28 erlotinib and gefitinib studies meeting the inclusion criteria were randomized phase II/III trials. Twelve studies administered erlotinib, whereas 16 evaluated gefitinib. These trials had median/mean Jadad scores of 3/3.5 and 3/3 Trial enrolled patients whose tumors harbored an activating epidermal growth factor receptor mutation. Trials accrued patients regardless of mutational status except as noted. 
CME
for gefitinib and erlotinib, respectively (supplemental online Fig. 2 ). Examination of funnel plots and the estimated degree of funnel plot asymmetry did not indicate major evidence of reporting or publication bias (supplemental online Appendix 1).
Study Characteristics
The 12 erlotinib reports included 7 phase III and 5 randomized phase II trials. Eleven of the 16 gefitinib studies were phase III, and 5 were randomized phase II trials. The erlotinib trials enrolled a total of 4,227 patients, whereas 7,043 patients were evaluated in the gefitinib studies, for a total of 11,270 patients. Although the comparisons with afatinib were limited, a total of 1,294 patients were enrolled in the three afatinib studies, of which 862 received afatinib. Tables 1 and 2 summarize the characteristics of each study. For the efficacy analyses comparing median OS and PFS distributions in the experimental arms of the erlotinib and gefitinib studies, we also analyzed trials according to the characteristics of the patients enrolled and the line of treatment, using the following groups, as shown in Tables 1 and 2 : monotherapy in second line, monotherapy in first line (including the four trials in patient with mutated EGFR), maintenance or consolidation in first line, and monotherapy in the elderly population. We would argue that the very similar development portfolios make comparisons such as this one possible. For the meta-analyses, we refer in this report primarily to the results observed with the fixedeffect model.
Toxicity analysis
There is no direct comparison between erlotinib and gefitinib. For the AE meta-analyses to be generalizable to patients in this setting, the analyzed studies needed to have enrolled very similar patient populations with similar rates of AEs in the control arms. As noted in Tables 1 and 2 , the trials were conducted in very similar populations. As shown in Comparability of Gefitinib and Erlotinib for NSCLC CME supplemental online Figure 3 , the rates of AEs in the control arms of the erlotinib and gefitinib studies used in this metaanalysis were also very similar, with the only statistical difference being a marginally higher (p 5 .04) incidence of grade 3-4 dry skin observed among the controls of erlotinib studies. This similarity excludes any concern that erlotinib or gefitinib could appear better because the incidence of toxicities in its control arms were higher, making it look relatively less toxic. Figure 1A and 1B displays summaries of the 26 individual meta-analyses of grade 1-2 and 3-4 toxicities using the fixed-effect model (random-effects model presented in supplemental online Fig. 4A, 4B ). Similar odds ratios can be seen for erlotinib and gefitinib. In grades 1-2, the odds ratio for diarrhea was statistically worse for gefitinib, whereas anorexia, pruritus, fatigue, anemia, and nausea had odds ratios that were statistically worse for erlotinib. In grades 3-4, the odds ratios for transaminitis and anemia were statistically worse for gefitinib, whereas the odds ratio for nausea was statistically worse for erlotinib. The odds of having ILD, a known toxicity observed with both erlotinib and gefitinib, compared with controls, was higher for gefitinib studies, although it did not achieve statistical significance; this may be explained in part by the additional gefitinib trials conducted in Asian populations in whom the incidence of ILD is higher [59] . In this context, we note that studies in Asian populations have not demonstrated significant differences between erlotinib and gefitinib with regard to the incidence of ILD [60] . Looking at afatinib toxicities, an increase in the odds of rash, diarrhea, paronychia, and stomatitis can be seen when compared with gefitinib and erlotinib (Fig. 1A, 1B) . Finally, supplemental online Table 1 shows the incidence of common toxicities in gefitinib, erlotinib, and afatinib phase III clinical trials that enrolled patients with tumors harboring a mutant EGFR. In contrast to the emphasis usually placed on grade 3-4 toxicities, we consider grade 1-2 toxicities to be equally if not more important because both erlotinib and gefitinib must be taken continuously. Furthermore, we argue that for drugs such as erlotinib and gefitinib, the ability to continue taking full doses captures the overall tolerability. This is best shown in Figure 2A and 2B depicting the meta-analyses for discontinuation and dose reduction using fixed-and random-effects models for gefitinib and erlotinib; insufficient information was available from the afatinib studies. Depending on the model, gefitinib appears similar to erlotinib or was discontinued and reduced compared with the respective control arm less often than erlotinib. Data for gefitinib at a dose of 500 mg orally each day are not shown but underscore how poorly tolerated this 
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dose was and why its use was discontinued (supplemental online Fig. 5A, 5B ). In addition, we note that the mean and median durations of treatment in the 27 trials that reported this information were 3.4 and 4.76 months for gefitinib and 3.45 and 4.6 months for erlotinib. Consequently, the differences in drug discontinuations and dose reductions cannot be ascribed to differences in the duration of therapy. Finally, the odds of "adverse event to death" compared with controls, meaning the likelihood of death as an adverse event compared with the controls, were greater for gefitinib than for erlotinib, although the numbers of events were small for both drugs (supplemental online Fig. 6 ).
Efficacy Analysis
The efficacy data are summarized in Figures 3 and 4 . In these analyses, the results of studies in patient populations that did not have the EGFR status of tumors determined were separated from the results of studies conducted in patients whose tumors had been shown to harbor an EGFR mutation. The overall response rates are presented as forest plots in Figure 3 . In patients with tumors harboring a mutant EGFR, the response rates with afatinib, erlotinib, and gefitinib are similar, with overlapping confidence intervals. The two larger sets of erlotinib and gefitinib data depicted at the bottom consist of studies that enrolled patients in whom EGFR status had not been determined. In these studies,the efficacy oferlotinib (OR: 1.33; 95% CI: 1.06-1.67) and gefitinib (OR: 1.68; 95% CI: 1.44-1.96) was very similar. Not shown are data with 500 mg gefitinib administered orally each day that demonstrate a lack of efficacy, likely a consequence of the poor tolerability of this dose and the resultant discontinuation of drug (data not shown). Figure 4 , in turn, shows the odds ratios estimated for PFS with the data arranged as in Figure 3 . As for the overall response rate, a comparison of the afatinib studies to the erlotinib and gefitinib studies in first line in tumors harboring mutations in EGFR reveals very similar odds ratios with overlapping confidence intervals. The OS outcomes demonstrated for the three drugs have poorer hazard ratios than those for PFS (supplemental online Fig. 7) , a common finding. Finally, supplemental online Figure 8 shows box plots of PFS and OS for all studies and for the subgroups listed in the Methods section. 
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DISCUSSION
We conducted an extensive comparison of the toxicity and efficacy of erlotinib and gefitinib in patients with NSCLC. We concluded that gefitinib at an oral dose of 250 mg daily is as safe as erlotinib at an oral dose of 150 mg daily. Although small differences were observed that may appear to favor one drug over the other for the toxicities reported, these differences are not likely to be clinically important. The analyses also led us to conclude that the efficacy of gefitinib and erlotinib is comparable. A comparison with afatinib, for which much less information is currently available, suggests that afatinib is comparably effective, but more data are needed before definitive conclusions can be reached as to tolerability. The data demonstrate that gefitinib is active and safe as a cancer therapeutic for patients with NSCLC whose tumors harbor EGFR mutations and, if approved in the U.S., could offer physicians and their patients a valuable alternative to erlotinib.
Erlotinib and gefitinib are different molecules with different pharmacokinetic and pharmacodynamic properties. Pharmacokinetic variables such as bioavailability [61, 62] and metabolism [63] have been proposed to explain differences in subgroup analyses [64] , and some have suggested that different binding capabilities related to erlotinib and gefitinib structure could explain partial differences in response with different EGFR mutations [65] . It has been argued that the latter could explain the apparent low activity of erlotinib in the wild-type EFGR population, although this point is controversial because the clinical evidence indicates that EGFR inhibitors are largely inactive against tumors harboring a wild-type EGFR and because a recent study concluded that docetaxel "chemotherapy is more effective than erlotinib for second-line treatment for previously treated patients with NSCLC who have wild-type EGFR tumors" [66] . As for other EGFR inhibitors, we note that although new drugs have emerged that bind irreversibly to the EGFR, their indications are still limited [67] . Afatinib, for example, is a HER1/HER2 inhibitor that was developed preclinically to be active against the T790M EGFR mutation, but it has shown limited activity in tumors harboring the T790M mutation [27, 68, 69] ; however, afatinib was approved by the FDA in July 2013 for "first line treatment of patients with metastatic EGFR NSCLC with exon 19 deletions or exon 21 (L858R) substitution mutations as detected by an FDA-approved test" [70] . Although the approval was based on improvement in PFS, a recent study showed that, compared with a cisplatin regimen, afatinib improved the overall survival of patients whose tumors harbored an exon 19 deletion but not those with L858R substitutions, leading the authors to conclude that "EGFR del19-positive disease might be distinct from Leu858Argpositive disease and these subgroups should be analysed separately in future trials" [71] .
The FDA felt justified in rescinding gefitinib's approval in 2005 because the confirmatory trials did not achieve the milestones envisioned at the time of accelerated approval in 2003. The importance of EGFR mutations with regard to the drug's efficacy was not appreciated at that time, and rescinding the accelerated approval discouraged the subsequent pursuit of more specific indications in the U.S. Understandably, the financial and administrative burdens were felt to outweigh the potential financial gains from more restricted indications. Now that extensive safety and efficacy data with gefitinib have been accumulated, its approval for use in the U.S. should be reconsidered, especially for patients whose tumors harbor mutations in EGFR. It is important to note that safety was never a concern for the FDA, either at the time of the accelerated approval or when that approval was rescinded-times when the agency had extensive safety data. Furthermore, the 16 gefitinib studies we reviewed in this study did not uncover any safety concerns other than those already known and considered acceptable. We argue that safety could not be considered an issue, leaving only the issue of efficacy, and we clearly demonstrate that gefitinib is as efficacious as erlotinib.
Some may argue that the approval of erlotinib makes it unnecessary to approve gefitinib, given the similar activity profiles of the drugs; however, the approval of gefitinib in the U.S. would be valuable for several reasons. First, although the toxicity profiles of erlotinib and gefitinib are similar, they are not identical, and no evidence shows that difficulty tolerating one agent will lead to similar difficulty with the other. Approval of gefitinib would offer patients and their physicians a treatment option other than dose reduction if toxicity occurs during administration of erlotinib. Second, because the patent for gefitinib will expire years before that of erlotinib, a generic and much more affordable EGFR TKI option would be available sooner, and, as the data reported in this study demonstrate, its safety and efficacy will be guaranteed. With the increasing importance of health care costs, such generic alternatives are strongly desired, and it is unlikely that a generic manufacturer will invest in a registration strategy.
A limitation of this analysis is that no head-to-head comparisons have been conducted, and thus we were forced to compare the studies indirectly. Our study does not have the potential advantages of an individual patient data meta-analysis and is limited to aggregate study-level data or pooled analyses; however, for this particular question, it would be difficult if not impossible to obtain the raw data for the individual patients for all trials included. Limitations also include the heterogeneity within subgroups for certain outcomes (i.e., variation between studies exists beyond that for which treatment group accounts) and the availability of information (i.e., studies did not report information for all AEs examined and/or reported summary data rather than patientlevel data). In addition, some might argue the 150-mg erlotinib dose is the maximum tolerated dose but that the 250-mg gefitinib dose is not, and this may "penalize" erlotinib; however, these are the approved doses and the doses for which data were available. We also recognize that the inclusion of patients with and without mutations makes analysis more difficult. Despite this, considering the questions addressed, the amount of data analyzed can be viewed as an advantage. 
CME CONCLUSION
We demonstrated in this review what many have mentioned, known, or suspected: erlotinib and gefitinib are comparably effective. The data clearly demonstrate that in patients with NSCLC, gefitinib is safe, tolerable, and efficacious as monotherapy. Its activity profile in tumors harboring a mutant EGFR is comparable to those of erlotinib and afatinib, and we can envision its use in these tumors. We believe that the accumulated evidence with erlotinib and gefitinib indicates gefitinib's activity and safety as a cancer therapeutic for patients with NSCLC is at least as good as that of erlotinib.
